ABSTRACT
INTRODUCTION
This project focuses on a section of the geologic unit known as the Dalles Formation that is located near Dufur in north-central Oregon (Figure 2, 3 
Geographical and geological setting
Dufur is located in north-central Oregon. It is situated between the High Cascades and the Columbia Plateau and bounded from the north by the Columbia River. The region is part of the dry eastern Oregon climate zone controlled by the rain-shadow of the Cascade Range. The regional ecology includes widespread prairie grasses, barren land and white oak. Agricultural uses have historically involved farming of dry croplands making up approximately 117,260 acres (Clark, 2003) . However, from 1991 -2003 irrigated agriculture of orchards has risen from 200 acres to 2100 acres. The Fifiteenmile Creek Watershed makes up the network of streams that cut through the geology, forming the landscape of rolling ridges and valleys.
Large accumulations of volcaniclastic and sedimentary rocks of the Dalles Formation fill in the region's valleys. The Dalles Formation is thought to represent the onset of magmatism related to the High Cascades eruptive episode ca.8-6 Ma, consisting of thickly bedded andesitic and dacitic block-and-ash flows, and laharic deposits (Mcclaughry et al., 2012) . The Dalles Formation overlies the CRBG, which are a succession of tholeiitic basalt and basaltic andesite lava flows that erupted between ca. 17 and 14 Ma (Swanson et al., 1979b) . Late Pliocene basaltic lava flows of the High Cascades overlie the Dalles Formation (McClaughry et al., 2012 ).
Previous and current work
Past geological studies of the region produced conflicting nomenclature on the Dalles Formation. Farooqui et al. (1981) proposed renaming the Dalles Formation to "Chenoweth Formation" and assigning the Dalles Formation to group status. The "Dalles Group" was then formally assigned five discrete formations, which are the Alkali Canyon, McKay, Tygh Valley, Deschutes, and Chenoweth Formations. The five formations assigned to the "Dalles Group" are composed of volcanoclastic sediments that range in age from middle or late Miocene to early Pliocene. All of these formations overlie the middle Miocene CRBG on the east flanks of the Cascade Range. Some recent work pertaining to this region has used this nomenclature (Farooqui et al., 1981; Lite and Grondin, 1988; Burns et al., 2012) . For the purpose of this study, the name Dalles Formation Undivided will be used, as by earlier workers (Condon, 1874; Cope, 1880; Piper, 1932; Newcomb, 1966 Newcomb, , 1969 Korosec, 1987; Gray and other, 1996; McClaughry et al., 2012) .
Based on isotopic K/Ar dating on andesitic and dacitic domes, the Dalles Formation has an estimated age of 8 to 6 Ma (Gray et al., 1996) . Analysis of vertebrate and leaf fossils in the area also corroborates this age range (Newcomb, 1996) . Samples were analyzed using X-ray fluorescence (XRF). Major element concentrations are normalized to a 100-percent volatile-free basis and iron was expressed as FeO (FeO*). Table 1 in Appendix B presents the major and trace element analyses of the 28 whole-rock samples.
Geochemical data were used to plot variation diagrams using certain elements that proved helpful in distinguishing eruptive units.
Petrography
Thin section analyses were performed on seventeen of the collected samples.
Observations and descriptions of thin sections and hand samples based on textures and mineral assemblage of selected samples were compiled (Appendix C). Modal abundances were estimated for a number of thin sections (Table 2 
PETROGAPHY
The results of the geochemical analyses of whole-rock samples were supported by the results of thin section analyses. A number of thin sections were scanned and edited in Photoshop to provide modal abundance of each mineral type, normalized to 100 percent ( 
RESULTS
Clustering and separation among data points on plots with major elements vs. silica 
